The present study compared the effectiveness of adding isokinetic exercise program to conventional rehabilitation protocol in preoperated patients with anterior cruciate ligament (ACL) tear. The subjects were randomly assigned into two groups (n = 10 each). Group A followed conventional rehabilitation protocol. In group B, isokinetic exercise for quadriceps and hamstring were advised. These consisted of 3 set of 10 repetitions at velocity of 60 and 120º sec. with 1 minute rest interval between the sets. The exercise protocol was performed 6 days a week for 4 weeks. Student t-test was used for analysis. Also subjects were evaluated for pain using visual analog scale (VAS). For the assessment of symptoms and functions Cincinnati knee rating system and Lysholm scoring scale were used. The effectiveness of isokinetic exercise was significantly better only with knee extension peak torque and peak work in case of quadriceps (p < 0.05). Hamstring testing showed no significant difference with isokinetic training in intragroup as well as intergroup comparison for any measured parameters. Also no significant differences were found with use of functional scales.
Anterior cruciate ligament can be injured in several different ways. By far the most common injury of mechanism involves non-contact injuries, e.g. twisting on a stabilized foot, pivoting or decelerating suddenly while landing from a jump.
It is possible that ACL can be torn with contact involving a valgus force that can produce tear of the ACL, medial collateral ligament (MCL) and, possibly, a detachment of the medial meniscus referred to as 'unhappy triad. ' 2 Many studies support efficacy of nonoperative management in ACL tear cases. Progression to knee instability (anterior translation and rotation) depends on the extent of ACL injury and the activity level of patient. 3 Conservative treatment of complete ACL tears is not recommended. 4 Anterior cruciate ligament tear management includes advice on a group of exercises to the patients. This helps in strengthening and restoring function of muscles which get weakened and atrophied as a result of injury. Isotonic and isokinetic exercises are commonly used methods of developing quadriceps muscle strength. [5] [6] [7] Some authors have reported isokinetic strength training to have an upper edge over isotonic training. 8, 9 Isokinetic exercise provides an accommodating resistance at a constant velocity. This theoretically allows for maximal force production at all points throughout the active range of motion (ROM). It also provides an angle-torque curve for each separate muscle action. 10 Isokinetic assessment of muscle performance is widely used for epidemiological studies, for performance prediction, and for rehabilitation purposes.
11,12
The study was conducted to estimate the effect of the isokinetic exercises in preoperative ACL tear patients and to compare the efficacy of isokinetic exercises with conventional rehabilitation in such cases.
METhoDoLogy
Subjects who reported acute ACL injury supported by MRI investigations were recruited from orthopedics and physiotherapy outpatient department (OPD) of PGIMER, Chandigarh. The subjects were provided a 1 month treatment session with specific intervention protocol. The subjects were evaluated for their pain using visual analog scale (VAS). 13 Cincinnati knee rating system 14 and
Lysholm scoring scale 15 were used for symptoms and functions. Muscles were evaluated using peak torque, work and power as parameters. Sample size was decided as 20 subjects (10 in each group).
Inclusion Criteria
Patients aged 20 to 45 years presenting in orthopedics OPD with preoperative, unilateral ACL tear.
Exclusion Criteria
Subjects with any knee deformities, rheumatic conditions, any previous surgery of involved knee.
Intervention Protocol
All the recruited patients were randomly assigned to one of the two groups irrespective of sex.
Group A was taken as control. They were given conventional rehabilitation. 16 Group B was labeled as experimental. They were given conventional rehabilitation along with isokinetic exercises for quadriceps and hamstrings (60º s -1 and 120º s -1 , 30 repetitions) 17 using Biodex isokinetic dynamometer ( Fig. 1 ). The data were analyzed for statistical significance using the Statistical Package for Social Sciences (SPSS 15.0) software.
RESuLTS
In Table 1 , the comparison between 1st and 30th day for group A showed significant difference (p < 0.05) in peak torque, peak work and peak power in knee extension.
In Table 2 , the comparison between 1st and 30th day for group B showed significant difference (p < 0.05) for peak torque, peak work and peak power in knee extension.
In Table 3 , the intergroup (Groups A and B) comparison of 30th day data shows significant difference for peak torque and peak work in knee extension (p < 0.05). Table 4 (n = 10) shows the comparison between 1st and 30th day scores of Cincinnati knee rating system, Lysholm scoring system and VAS for group A patients. Table 5 (n = 10) shows the comparison between 1st and 30th day for group B. Table 6 shows intergroup (Groups A and B) comparison of 30th day of both groups.
DISCuSSIon
Pain, effusion and inflammation following ACL tear lead to restricted use of related muscles. 18 Patients experience inability in fully activating the thigh muscles. This, and Jpmer disuse of the knee musculature, results in muscle atrophy (wasting). All this can lead to knee joint instability in such patients. Experts have opined that regaining muscular control is essential if the affected individuals want to return to pre-injury level of function. 19, 20 Computerized tomographic studies of cross-sectional areas of affected thigh muscles have demonstrated that atrophy of muscle tissue was greater in the quadriceps femoris muscle than in the hamstring muscles after ACL injury. 21, 22 Studies of thigh muscles strength have also shown that muscle strength deficits were greater in the quadriceps femoris muscle.
23,24
Kannus 25 in 1988 had investigated peak torque and total work ratio of hamstring to quadriceps in 41 subjects with ACL insufficient knee. He found high hamstring to quadriceps ratios at higher isokinetic speed (180º sec.) for both variables. The reason attributed was weak quadriceps femoris. These studies support our findings of recovery of quadriceps muscle strength after exercise protocols which were very specific in both groups. As hamstring muscle power was not much affected after injury, so, there were no significant differences at the end of 30th day in the two groups. However, the muscle power improved due to strengthening exercises and proprioception training. Our study showed that the strengthening program and proprioception training were beneficial as also documented by Trees et al (2005) .
1 Also, the study by Lorme (1945) 26 supported the benefits of exercises for the strength gain. Kannus (1988) 25 also used various exercises in case of post injury anterior cruciate ligament rehabilitation. The improvement in knee extensors (quadriceps) was also noted in this study as a result of strengthening exercises. These improve the muscle power by increasing the size of the muscle fibers. Exercise also maximize the ventilatory oxygen uptake by increasing both maximum cardiac output (the volume of blood ejected by the heart per minute determines the amount of blood delivered to the exercising muscles). It also affects the ability of muscles to extract and use oxygen from blood. 27 Closed and open kinetic chain exercises activate muscular patterns and restore proprioception. 16 So, this was also a factor which improved the muscle strength as observed in this study. Sulejman et al (1998) 28 documented that under constant specified speed of movement the isokinetic exercises resulted in better functional and structural adaptations. Force-velocity and power-velocity curvilinear relationships reported in the literature explain the significance of muscle training at particular speeds. 29, 30 The potential to produce power is greatest when muscles are exercised at faster speeds. Force production is grea test when these are exercised at slower speeds. Slower speed exercises are performed under greater resistance than those at faster speeds when the muscle may fatigue more quickly. Also Kovaleski (1992) 5 documented that the fast speed isokinetic training had a greater potential to develop the muscle strength. But patients with ACL tear have unstable knees. So, the fast speed isokinetic training protocol is not possible. Our significant results obtained with use of knee extensors peak torque and work being performed at slow speed (60º sec.) concur with this notion. Li (1996) 17 documented that isokinetic concentric strength measured by dynamometry is more reliable than the measures of eccentric strength. This may possibly result in inhibition of maximum contraction in individuals unaccustomed to these exercises. Present study used only concentric exercise. In fact, it is impractical to advocate eccentric isokinetic exercise with dynamometer in preoperative ACL rehabilitation. A significant intragroup improvement related to function and symptom was seen in the subjects. But, the tools used by us (Cincinnati knee rating system, Lysholm scoring system and VAS) were also unable to find out a significant difference or an edge of isokinetic training over the control group. In a study by Schmitz and Westwood (2001) 31 isotonic training was found to be more efficacious than isokinetic exercises. This is possibly because greater motor unit activation per unit of work can be performed The study had some limitations. The sample size was small. Also, high speed isokinetic training and eccentric isokinetic training were not possible with ACL tear patients.
ConCLuSIon
Isokinetic training resulted in improvement of the muscle strength surrounding knee in cases of ACL tear. There was improvement in quadriceps muscle in both the groups with exercises for all measured parameters in knee extension. Intergroup comparison was found statistically significant only with isokinetic knee extension peak torque and peak work.
